This paper explores a unified framework for the study of changes in poverty over time as measured by the Foster-Greer-Thorbecke poverty indices. First we identify a multiplicative decomposition for the indices of this family as a product of the three components which should be involved in every poverty index: the incidence, the intensity and the inequality in the distribution of the income of the poor. Then we establish a connection between this procedure and the methodology developed by Nanak Kakwani (2000) 
1.

INTRODUCTION.
In a seminal article Sen (1976) argued that a poverty index should be sensitive to the number of people below the poverty line, to the extent of the short-fall of the income of the poor from the poverty line and to the exact pattern of distribution of the incomes of the poor. Hence, every poverty measure should be expressed as a function of these three poverty indicators, indicating the incidence of poverty, the intensity of the poverty and the inequality between the poor respectively. When analysing the sources of changes in poverty it is therefore of interest to ask how much of a change in poverty is due to changes in these components and to know if increasing poverty is due to more people becoming poor, or increasing deprivation of the poor, or because income shortfall below the poverty line have become more unequal, or some combination of the above. Thus, poverty changes are more meaningful and easily understandable if poverty indices can be decomposed into their underlying contributing factors. There are in the literature indices for which it is possible to know this decomposition explicitly. For instance, Kakwani (1999) provides examples for several poverty measures, such as Sen's measure (Sen, 1976 ), Kakwani's measures (Kakwani 1980 (Kakwani , 1984 (Kakwani , 1999 , Watts' measure (Watts 1968 ), Chakravarty index (Chakravarty 1983 ) and others. Alternative decompositions for the Sen index and the modified Sen index (Shorrocks 1995) are also proposed by Osberg (2002a, 2002b) and Osberg and Xu (1999) . It may be interesting to note that, up to now, only for one index of the Foster, Greer and Thorbecke family (1984) , henceforth FGT family, a decomposition in these three components is identified.
Moreover, in some applications of poverty it may be appropriate to consider populations classified by characteristics such as age, gender or area of residence. In these cases studies rely heavily on measures which must increase when poverty increases in any subgroup without decrease in poverty elsewhere. In other words, they must meet the subgroup consistent requirement as defined by Foster and Shorrocks (1991) . Subgroup inconsistent measures may misguide policy analysis. Although the Sen index, the modified Sen index and their generalizations, such as Blackorby and Donaldson index (Blackorby and Donaldson (1980) ) are grounded on a set of well founded and commonly agreed axioms they do not have this property. In turn, Foster and Shorrocks (1991) establish that the FGT class contains the canonical forms of "almost" all subgroup consistent poverty indices.
In this respect it would be helpful and worth-while to examine these measures in terms of their contributing components: incidence of poverty, intensity of the poverty and the inequality between the poor. In this paper we show that the FGT indices may be multiplicatively decomposed. Specifically this paper proves that each index in the FGT family can be viewed as a product of the three commonly used poverty and inequality measures: the headcount ratio, the aggregate income gap ratio and one plus an increasing transformation of the Generalized Entropy index of the income gap of the poor. The main advantage of this new decomposition is that it allows the FGT indices to be decomposed in a different way from those existing decompositions, completing information provided by them and disentangling the contributions of the factors affecting the poverty trends. This straightforward decomposition into three meaningful and familiar poverty indicators can be readily interpreted by policy makers, clarifies the understanding of this family and turns out to be a useful result for empirical comparisons and policy analysis.
Moreover, this decomposition may be used jointly with other existing theoretical decomposition formulae in order to quantify how much of change in poverty is due to variations in distributions, and how much is due to growth in average living standard.
Economic growth is typically expected to lead to a reduction in the poverty. If economic growth does not operate proportionally, but is instead accompanied by a reduction in inequality, it is likely to be a further reduction in the poverty. The total poverty changes may therefore be decomposed into the growth and redistribution components. A number of recent papers have examined the relative importance of growth versus redistribution in poverty change (Datt and Ravallion (1991) , Kakwani and Subbarao (1992) , Kakwani (1993) , Kakwani (2000) , Shorrocks (1999) , Kolenikov and Shorrocks (2005) . Following the Kakwani axiomatic approach (Kakwani (2000) ), which is equivalent to the Shapley approach (Shorrocks (1999) and Kolenikov and Shorrocks (2005) ) for this decomposition, we can measure the growth and the redistribution effects in poverty changes as measured by this family. Then the multiplicative decomposition for the FGT indices identified in this paper can be used. We propose going further in it and decomposing the calculated growth and the redistribution effects into their respective effects on the basic poverty indicators composing these poverty indices. In this way, we propose an exact decomposition in which both growth and inequality effects in changes in the FGT poverty index are decomposed in order to evaluate consistently their effects in the basic poverty indicators that compose the FGT index. This paper is structured as follows. The next section presents the notation and the basic definitions used. In Section 3 we identify the new multiplicative decomposition for the FGT poverty indices and provide a unified framework where changes in the incidence, intensity and inequality between the poor on the one hand and growth, and redistribution on the other hand may be jointly analysed. In Section 4 we use the foregoing approach to analysing the poverty in Spain for the period 1973/74 to 1980/81 and 1980/81 to 1990/91 using the Spanish Household Budget Surveys (HBS). Finally, Section 5 offers some concluding remarks.
NOTATION AND DEFINITIONS.
We consider a population consisting of n ≥ 2 individuals. Individual i′s income is 
Particularly interesting is to note that when 0 α = the measure FGT 0 is simply the headcount ratio H and when FGT 1 α = 1 is the poverty gap ratio, . Moreover, Foster and al. (1984) propose a decomposition for FGT H g µ 2 using the headcount ratio, the aggregate income gap ratio and the squared coefficient of variation.
The following properties for a poverty index will be mentioned in the paper. A poverty index P corresponds to a concept of relative poverty if it is scale invariant, that is whenever ( ) (
is obtained from by a relative change; and to a concept of absolute poverty if it is
by an absolute change. Finally the poverty indices P and P' are compatible if for all and z Finally, in the following the inequality indices of Generalised Entropy class, henceforth GE class, (Bourguignon (1979) , Shorrocks (1980 ), Cowell, (1980 , Cowell and Kuga (1981a, 1981b) ) will play a role. The GE family is given by: 
Incidence, Intensity and Inequality in the FGT family.
The following proposition shows that every FGT index allows a multiplicative decomposition in terms of incidence, intensity and inequality. Following Seild (1988),
we consider the headcount ratio as the archetypical measure of the incidence of poverty and the aggregate income gap ratio as the archetypical measure of the intensity of poverty. With respect to the inequality of the poor, an index of the GE family measuring inequality of the income gap ratios of the poor is involved in the decomposition. 
Proof. The proof is straightforward after a few lines of standard computations and rearrangements.
Q.E.D.
This proposition shows that each FGT α poverty index can be decomposed as the product of the headcount ratio, the aggregate income gap ratio to the power of α and one plus the corresponding GE inequality index of poverty gap ratios of the poor multiplied by . It may be worth comparing the multiplicative decomposition for the Sen family of poverty indices proposed by Osberg (2002a, 2002b) and Osberg and Xu (1999) with the decomposition presented in (3). Indeed, the major difference between their decomposition and ours has to do with the inequality term. This equation shows that the overall percentage rate of change in poverty can be expressed as the sum of the percentage changes in the headcount ratio, the aggregate income gap ratio and inequality of the income gap ratios of the poor.
Measuring growth and inequality components of changes in poverty.
Recently researchers have been concerned with the decomposition of change in poverty into growth and inequality components. In particular Kakwani (2000) derives a new decomposition method using an axiomatic approach and explores a decomposition of the total change in poverty as the sum of average growth and inequality effects.
Actually this procedure gives the same result as the one suggested by Shorrocks (1999) and Kolenikov and Shorrocks (2005) based on the Shapley value. The growth effect measures changes in poverty when mean income varies but inequality remains the same.
Similarly the inequality effect measures changes in poverty when inequality changes but the mean income remains unchanged. Bearing in mind the decomposition given in (4) we intend to propose a unified framework where the effects of growth and redistribution on poverty changes are analysed.
Following Kakwani (2000) let consider a general poverty measure characterized
where z is the poverty line, µ is the mean income and L(p) is the Lorenz curve of the distribution. The total proportional change in poverty between period i and j can be written as
where and and and are, respectively, the mean income and the Lorenz curves in years i and j.
In addition, total proportional change in poverty is equal to the sum of growth and inequality proportional changes
where the growth effect , is the proportional change in poverty if mean income changes from period i to period j but the Lorenz curve remains unchanged, and the inequality effect , is the proportional change in poverty if the Lorenz curve changes but mean income remains the same. Thus, Kakwani and Pernia (2000) arrive at the following expressions for the growth and inequality
The above decomposition given in (6) allows us to derive the growth and inequality effect on proportional changes in every index of the FGT class and in each of its three components. Combining equations (4) and (6) we obtain the following equation:
In short, in empirical applications the poverty change decomposition may be performed in two steps. The first step consists in decomposing poverty changes into the total change in the headcount ratio, aggregate income gap ratio and income gap inequality, using the new multiplicative decomposition given by equation (4). The second one is to decompose changes in FGT poverty index into growth and redistribution contributions, applying the Kakwani approach and equation (8). Finally, the Kakwani procedure may be applied, of course, to decompose each of these poverty indicators that yield contributions for the growth and redistribution effects given respectively by the first step. The main results of our proposed decomposition in equation (3) are also presented in Table1. As already mentioned, the incidence term, as measured by the headcount ratio fell. The second decomposition term, intensity, as measured by the income gap ratio also decreased. Unfortunately, the inequality components do not show a reduction.
AN EMPIRICAL ILUSTRATION. DECOMPOSING CHANGES IN POVERTY
As a matter of fact, these terms increase between 1973/74 and 1991/91.
Using equation (9) It can be noted that the growth and inequality effects are negative for all the poverty indicators in both periods except for the inequality terms. These results imply that the redistribution of income which has occurred with the economic growth has benefited the poor more than the rich. For instance, if inequality did not change, the percentage of poor would have reduced by 12 percent points from 1973 to 1980. But the actual reduction is 30 percent points. Thus the change in redistribution has contributed to a decrease in the percentage of poor by 18 percent points in the same period.
CONCLUDING REMARKS.
This paper highlights the properties and the underlying possibilities of the FGT poverty family. Although this family represents a considerable advance in both the theory and measurement of poverty, neither theory nor the measures have had much impact in part because such indices do not have a readily intuitive interpretation. We have identified a multiplicative decomposition for these indices being the product of the headcount ratio, the aggregate gap ratio to the power of α and one plus the corresponding GE inequality index of the income gap ratios of the poor multiplied by . This decomposition allows us to shed light on this family in order to better understand its underlying structure and makes these indices easier to compute. With regard to changes in poverty over time two quite different questions may be asked. On the one hand, how changes in the incidence, intensity or inequality between the poor do affect overall poverty. On the other hand, how changes in growth and inequality affect overall poverty. We have answered these two questions by providing a unified framework where changes in all these components may be jointly analysed.
Finally we have illustrated the methodology proposed with an application for Spain from the HBS for 1980/81 and 1990/91.
